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The attached package contains background information prepared by the Food and Drug
Administration (FDA) for the panel members of the advisory committee. The FDA
background package often contains assessments and/or conclusions and
recommendations written by individual FDA reviewers. Such conclusions and
recommendations do not necessarily represent the final position of the individual
reviewers, nor do they necessarily represent the final position of the Review Division or
Office. We have brought NDA 22-506 to this Advisory Committee in order to gain the
Committee’s insights and opinions. The background package may not include all issues
relevant to the final regulatory recommendation and instead is intended to focus on issues
identified by the Agency for discussion by the Advisory Committee. The FDA will not
issue a final determination on the issues at hand until input from the Advisory Committee
process has been considered and all reviews have been finalized. The final determination
may be affected by issues not discussed at the Advisory Committee meeting.
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DRAFT TOPICS FOR DISCUSSION

Committee members are asked to reflect upon the following issues as they review the
information provided in this Background Document.

Issues for discussion include the following:

e Based on the Applicant’s pre-specified analyses, is there sufficient evidence to
conclude that gabapentin is effective in treating moderate to severe vasomotor
symptoms (VMS) due to menopause?

¢ |s the overall risk/benefit profile of gabapentin acceptable to support approval of
this product for the proposed indication?
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1. Background
1.1 Objective of Meeting and Overview of Development Program

The purpose of this Advisory Committee meeting is to review and discuss the efficacy,
safety and overall risk/benefit profile of gabapentin tablets, indicated for the treatment of
moderate to severe vasomotor symptoms (VMS) due to menopause. This NDA is
brought to the Advisory Committee because, if approved, it would potentially be the first
and only nonhormonal product approved for treatment of VMS. In addition, according to
the Applicant’s pre-specified efficacy analyses, all three of the phase 3 studies failed to
meet the required statistical level of significance on the reduction of VMS frequency
from baseline to Week 12, and one study failed to meet the required statistical level of
significance on the reduction of VMS severity from baseline to Week 12. Finally, as
with any drug, the overall risk/benefit profile of the product for the requested indication
must be assessed.

The primary sources of the clinical efficacy and safety data in support of approval of
gabapentin for this indication are three randomized, double-blind, placebo-controlled
multicenter phase 3 clinical trials conducted entirely in the US (Study 81-0058, hereafter
referred to as Study 58; Study 81-0059, hereafter referred to as Study 59; and Study 81-
0064, hereafter referred to as Study 64).

1.2 Description of Product

Gabapentin was first marketed commercially in the US in 1993 as a capsule under the
brand name Neurontin; subsequently Neurontin has been approved in tablet and oral
solution formulations. Approved indications for Neurontin are for postherpetic neuralgia
and epilepsy. A prodrug of gabapentin, gabapentin enacarbil, was approved in 2011
under the brand name Horizant, with indications for restless leg syndrome and
postherpetic neuralgia. Currently, gabapentin is also used off-label for treatment of
VMS.

A tablet formulation of gabapentin is proposed for marketing in this NDA. This
formulation is currently marketed as Gralise (NDA 022544, approved in 2011) for the
management of postherpetic neuralgia, dosed as 1800 mg once daily with the evening
meal. Labeling for all gabapentin products warns against interchanging the specific
products because of differing pharmacokinetic (PK) profiles.

Current Gralise labeling is included in Appendix 1. Important issues described in
labeling include:
e A warning about risk of suicidality (class labeling for antiepileptic drugs)
e Need for gradual withdrawal over a week or longer
e Tumorigenic potential as demonstrated in nonclinical studies (pancreatic acinar
adenocarcinoma in male rats only), along with lack of information in humans on
the effect of gabapentin on the incidence of new tumors or the worsening or
recurrence of previously diagnosed tumors
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e Drug Reaction with Eosinophilia and Systemic Symptoms (DRESS) and
multiorgan hypersensitivity, a potentially fatal condition that has been observed in
patients taking antiepileptic drugs including Gralise

Gabapentin has not been approved in any country for treatment of VMS.
1.3 Treatment of Vasomotor Symptoms

VMS, or hot flushes/flashes, are symptoms of warmth and sweating that are very
common (occurring in up to 75% of women) in the menopausal transition. Moderate
VMS is defined as a sensation of heat with sweating that does not disrupt the woman’s
activities, while severe VMS is defined as a sensation of heat with sweating that causes
transient cessation of activities. While VMS can be very bothersome, causing
discomfort, embarrassment, and disruption of sleep, it is not a life-threatening condition.
VMS may persist up to five years, or even longer in a minority of women, but is
ultimately a self-limited condition.

While there are a variety of drug products in different formulations (tablet, transdermal
system, vaginal ring) approved for treatment of menopausal symptoms (including both
VMS and symptoms related to vulvar and vaginal atrophy), all contain either estrogen
alone or estrogen plus a progestin. The estrogen-only products carry a Boxed Warning
about the risk of endometrial cancer in a woman with a uterus who uses unopposed
estrogen; this risk is mitigated by addition of a progestin. The estrogen and
estrogen/progestin products have a Boxed Warning describing findings from the
Women’s Health Initiative that reported increased risks of stroke, myocardial infarction
(MI; associated only with use of estrogen/progestin), deep vein thrombosis (DVT),
pulmonary embolism (PE; associated only with use of estrogen/progestin), invasive
breast cancer (associated only with use of estrogen/progestin) and probable dementia in
women > 65 years old. Both estrogen-alone and estrogen/progestin products are
contraindicated in women with known, suspected, or history of breast cancer. Other
contraindications include other known or suspected estrogen-dependent neoplasia, active
or history of DVT or PE, active or history of arterial thromboembolic disease (such as
stroke or MI), known liver dysfunction or disease and known thrombophilic disorders.
Therefore, there are significant subgroups of women, particularly those with current or a
history of breast cancer, who may be symptomatic during menopause but unable to use
the hormonal preparations.

Many other products are used off-label to treat VMS, including antidepressants, herbal
and soy products; however, rigorous evidence of the safety and efficacy of such
treatments is lacking.

Gabapentin, the focus of this Advisory Committee meeting, if approved, would
potentially be the first and only nonhormonal product approved for treatment of VMS.

1.4 Regulatory Guidance for the Development of Gabapentin for
VMS

The FDA issued a draft guidance for clinical evaluation of hormonal products for
menopausal symptoms in 2003 (See Appendix 2), and has generally provided advice
based on this guidance for both hormonal and nonhormonal products intended to treat
VMS. This document states that the VMS indication is to treat “moderate to severe



NDA 022506
Gabapentin tablets for VMS

vasomotor symptoms associated with the menopause.” Clinical definitions of mild,
moderate and severe VMS are provided, with moderate hot flushes defined as “sensation
of heat with sweating, able to continue activity” and severe hot flushes defined as
“sensation of heat with sweating, causing cessation of activity.” Recommended entry
criteria include postmenopausal women (defined as 12 months of spontaneous
amenorrhea, 6 months of spontaneous amenorrhea with serum FSH > 40 mIU/mL, or six
weeks post-surgical bilateral oophorectomy) who have a minimum of 7-8 moderate to
severe hot flushes per day or 50-60 per week at baseline. Four co-primary endpoints are
recommended:

e Mean change from baseline in frequency of moderate to severe hot flushes at
Week 4

e Mean change from baseline in frequency of moderate to severe hot flushes at
Week 12

e Mean change from baseline in severity of moderate to severe hot flushes at Week 4

e Mean change from baseline in severity of moderate to severe hot flushes at Week
12

The primary efficacy analyses are intended to show a clinically and statistically
significant reduction of both frequency and severity at Week 4 that is maintained at Week
12. Daily diary entries can be used as the basis of the co-primary endpoints.

The formulation of gabapentin that is the subject of this NDA was studied under IND
76,625. A prelND meeting was held in February 2007. The FDA recommended two
adequate and well-controlled studies and noted that the proposed phase 2 dose-finding
study would not serve as one of these, in part because the efficacy endpoints differed
from those recommended in the 2003 draft Guidance. The FDA requested evaluation of
the persistence of benefit at 24 weeks, although this did not need to be a co-primary
endpoint.

The Applicant and FDA met again in June 2008 to discuss the phase 3 program. FDA
reiterated its request for six month safety and efficacy data and the Applicant agreed to
conduct one three-month and one six-month study. FDA recommended that persistence
of benefit rely on observed data and not imputed data.

Following completion of Studies 58 and 59, the Applicant met with FDA in December
2009; this had initially been requested as a preNDA meeting, but after review of the
meeting package, which acknowledged that the studies had failed to meet the requisite
efficacy endpoints, FDA reclassified it as a guidance meeting. The Applicant noted a
high placebo response in the two completed studies, and planned to minimize the placebo
response in a third clinical trial by requiring a two week run-in period to provide for more
stable baseline data. FDA requested the Applicant to evaluate the potential for suicidality
in the new trial. FDA also noted that, given the failure to show a statistical benefit at
Week 24 in Study 58, the new study should evaluate persistence of benefit in VMS
frequency at six months as well as the co-primary endpoints of VMS frequency and
severity at Weeks 4 and 12. In addition, because the completed trials showed a placebo-
corrected reduction of VMS frequency that was well below two hot flushes per day, the
Applicant was asked to demonstrate the clinical meaningfulness of the change in VMS
frequency in the new trial. The FDA provided guidance on the use of an anchoring

10
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global satisfaction questionnaire to determine a cutoff value that indicates satisfaction
with treatment, followed by a responder analysis. The Applicant proposed to use a
nonparametric analysis for the co-primary endpoints in the new study; this was
acceptable to FDA although an ANCOVA model was requested as a supportive analysis.
FDA agreed with the Applicant’s plan to evaluate only the 1800 mg dose in the new
study.

A Special Protocol Assessment (SPA) was requested for this new study (Study 64), and
the FDA provided a No Agreement letter in March 2010. Areas of disagreement
included the plan for assessment of suicidality, the need to pre-specify persistence of
benefit in VMS frequency at 24 weeks as a key secondary endpoint, and the proposed
methodology for determining clinical meaningfulness. The Applicant was also advised
that the NDA submission should report the protocol-specified analyses for all phase 3
studies; the plan to submit nonparametric analyses for all three studies was not
appropriate. The pre-specified nonparametric analysis was acceptable for Study 64, but
the study reports for the other two already-completed studies should present the pre-
specified ANCOVA analyses and include nonparametric analyses only as sensitivity
analyses.

An SPA submission of the revised Study 64 protocol again received a No Agreement in
April 2010, due to disagreements about excluding subjects with missing global
satisfaction scores and need for clarification of the logistic regression model used for the
clinical meaningfulness assessment. A follow-up meeting was held in June 2010, where
the Applicant discussed planned revisions to address the FDA comments on the protocol.
An SPA was submitted again and an Agreement letter was issued in August 2010.

A preNDA meeting was held in April 2012. The Applicant discussed a plan to provide
both the nonparametric and ANCOVA analyses for each of the studies. The Applicant
noted that Studies 58 and 59 used an ANCOVA analysis which relies upon normally
distributed data, but this assumption was not met. Based on this finding, a nonparametric
analysis was pre-specified for Study 64. The FDA indicated that efficacy results should
be provided according to the protocol-specified analysis, but that sensitivity analyses
could also be presented. The Applicant was advised that, given the mixed efficacy
results, which appear to be dependent upon the analysis method used, it was likely that
the NDA would be discussed at an Advisory Committee meeting. FDA also stated that
any integrated summary of efficacy would be considered supportive; the efficacy
evaluation would be based on separate results from each of the individual studies.

2. Clinical Development of Gabapentin
2.1 Overview of Product Development

The development program for gabapentin for the VMS indication consisted of six phase 1
bioavailability studies, a phase 2 dose-finding study and three phase 3 randomized
clinical trials in postmenopausal women. An overview of the phase 2 and 3 clinical
studies is presented in Table 1.

11
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Table 1 Phase 2 and 3 Studies for Gabapentin for VMS

Study Study Design Test Product(s); N, Population Duration
# and and Dosage Regimen; Enrolled of Treatment
objective | Type of Control Route of (Completed)
Administration
Phase 2
81-0056 | Multicenter, Placebo 124 (107) | post- 12 weeks
PK/PD Randomized 3 gabapentin doses: Gabapentin | menopau | (two 6-week
E& lézls&B“nd’ After final titration: 1800bmg - 30 jv?ylm en trea}tn;e)nt
- . . Gabapentin periods
Controlled, A: 600 mg AM; 2400 n?g - 30 |
Dose 1200 mg PM _ plus a
Escalation B: 600 mg AM: 3%38apem§2 1;;’%%" taper
1800 mg PM mg - P
C: 1200 mg AM; Placebo - 30
1800 mg PM
Phase 3
81-0058 | Multicenter, Placebo 541(373) | post- 25 weeks
Safety & | Randomized Gabapentin 1800 mg | Gabapentin | menopau | (1 week titration;
Efficacy | Double-Blind, After titration: | 1200 mg - 178| sal 24 weeks stable
Placebo- 600 mg AM; Gabapentin women treatment)
Controlled 1200 mg PM | 1800 mg — 182
Gabapentin 1200 mg Placebo - 181
81-0059 | Multicenter, Placebo 565 (446) | post- 13 weeks
Safety & | Randomized Gabapentin 1800 mg | Gabapentin | menopau | (1 week titration:
Efficacy | Double-Blind, After titration: | 1200 mg - 192| sal 12 weeks stable
Placebo- 600 mg AM; Gabapentin | women treatment)
Controlled 1200mg PM | 1800 mg — 190
Gabapentin 1200 mg Placebo - 183
81-0064 | Multicenter, Placebo 600 (397) | post- 24 weeks
Safety & | Randomized Gabapentin 1800 Gabapentin | menopau | (1 week titration:
Efficacy | Double-Blind, After titration: | 1800 mg - 302| sal 23 weeks stable
Placebo- 600 mg AM; Placebo - 298 | women treatment)
Controlled 1200 mg PM

Source: Madified from the Applicant’s Integrated Summary of Safety (ISS), table 1, pp12-13 and
Complete Study Reports (CSRs) for Study 58, Table 14.1.3; Study 59, Table 14.1.3; Study 64,

Table 14.1.3.

2.2

Overview of Pharmacology and Toxicology

Gabapentin is a synthetic analog of gamma-aminobutyric acid (GABA). However, it
does not interact with either GABA-A (ionotropic) or GABA-B (metabotropic) receptors.
It is known to bind to the a2g subunit of voltage-dependent calcium channels, which are
widely expressed in nerve and muscle cells. However, because the physiological basis of
VMS due to menopause has not been established, the mechanism of action of gabapentin
in potentially regulating VMS is not known.

No nonclinical studies were conducted to assess the pharmacodynamics of gabapentin for
treatment of vasomotor symptoms, which is difficult to model in nonclinical species. To
support this new indication, the Applicant is cross-referencing approved NDA 22-544

(Gralise) for nonclinical toxicity testing of the drug product.

12
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2.3 Overview of Clinical Pharmacology
The mechanism of action of gabapentin with respect to treatment of VMS is unknown.

Gabapentin is absorbed from the proximal small bowel by a saturable L-amino transport
system. Gabapentin bioavailability decreases as the dose is increased. The saturable
transporter is reportedly responsible for the less-than-dose-proportional increase in
gabapentin exposure with increasing doses.

Food increases the extent of absorption. Exposure, as measured by area under the curve
(AUC) and maximum concentration (Cmax) of gabapentin, increases with an increase in
fat content of meals. A meal containing 30% fat increases the AUC and Cmax by 33%
each. A meal containing 50% fat increases the AUC and Cmax by 118% and 84%,
respectively.

Figure 1 Single Dose PK: Mean (xSD) Gabapentin Concentration (600 mg AM + 1200 mg
PM)

15000
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After multiple dosing, there was minimal (less than 10%) accumulation of gabapentin.

Gabapentin is eliminated by renal excretion as unchanged drug. Gabapentin is not
appreciably metabolized in humans.

The drug elimination half-life is approximately 5-7 hours. The renal clearance of
gabapentin is proportional to creatinine clearance. In elderly patients and patients with
impaired renal function, plasma clearance is reduced. Therefore, dosage adjustment is
needed in patients with renal impairment.

2.4 Overview of Clinical Studies

The clinical portion of the NDA focuses on review of the three phase 3 studies. Study 58
was a study in postmenopausal women aged 18-70 years with at least seven moderate to
severe daily hot flushes that compared gabapentin 1800 mg, gabapentin 1200 mg and
placebo, and evaluated persistence of benefit in VMS frequency at 24 weeks of treatment
as well as the co-primary efficacy endpoints of VMS frequency and severity at Weeks 4
and 12 (following a one-week titration). Study 59 enrolled a similar population and

13
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evaluated the same three treatment arms over a 13-week period that included a one-week
titration and a 12-week stable dosing period. Study 64 studied the same population but
evaluated only the 1800 mg gabapentin dose vs. placebo at Weeks 4, 12 and 24; a slower
one week titration was considered part of the treatment period in this study.

A total of 1,706 subjects were randomized in the phase 3 trials, 370 were randomized to
receive gabapentin 1200 mg/day, 674 were randomized to receive gabapentin 1800
mg/day, and 662 were randomized to receive placebo.

25 Basis for Dose Selection

Dose selection was based on Study 81-0056, a phase 2 study that evaluated 124
symptomatic postmenopausal women over 12 weeks. The study consisted of two five-
week treatment periods (each treatment period was preceded by a one-week titration
period to achieve the assigned dose). Patients were randomized to one of the following
treatment arms:

placebo

600 mg PM (Weeks 2-6) then 600 mg AM + 1200 mg PM (Weeks 8-12)

600 mg twice daily (Weeks 2-6) then 600 mg AM + 1800 mg PM (Weeks 8-12)
1200 mg PM (Weeks 2-6) then 1200 mg AM + 1800 mg PM (Weeks 8-12)

At the end of treatment (or early termination), subjects had one week of dose tapering.
The primary analyses were the mean change in average daily frequency and severity
score of moderate to severe hot flashes from baseline to the final week of the treatment
period. The results, based on daily diaries showed efficacy for the 1800 mg and 2400 mg
doses but not for the 3000 mg dose. There did not appear to be an added benefit using
the 2400 mg dose over the 1800 mg dose, and reported adverse effects were higher at the
2400 mg and 3000 mg doses. However, subject- and clinician-reported Global
Impression of Change instruments indicated some efficacy for the 1200 mg dose at Week
6, so the Applicant evaluated both 1200 mg and 1800 mg in phase 3.

3. Objectives and Design of Phase 3 Trials

The efficacy of gabapentin 1800 mg was evaluated in three phase 3 trials (Studies 58, 59,
and 64). All three studies were randomized, placebo-controlled, double-blind,
multicenter, and parallel-arm studies conducted in the US. Studies 58 and 59 had three
treatment arms (gabapentin 1200 mg and 1800 mg, and placebo), and Study 64 had two
treatment arms (gabapentin 1800 mg and placebo).

A total of 541 subjects across 47 sites in Study 58, 564 subjects across 44 sites in Study
59, and 600 subjects across 67 sites in Study 64 were enrolled.

3.1 Study Objectives
Primary Objective

The primary objective of the trials was to assess the efficacy of gabapentin for treatment
of VMS due to menopause at Weeks 4 and 12. Assessment of a number of safety
parameters was the safety objective.
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Secondary Objectives

Among the Applicant’s secondary objectives was to assess the change from baseline in
the frequency and severity of moderate to severe hot flushes at Week 24 (in Studies 58
and 64).

FDA Comments
e The primary and secondary objectives were consistent with FDA guidance.

e In Study 64, an evaluation of clinically meaningful improvement in VMS frequency
was specified using a discriminant analysis; but it was not listed as a secondary
objective. FDA considered it a supportive analysis.

3.2 Overall Study Design and Conduct

All three phase 3 studies were randomized, double-blind, placebo-controlled, multicenter
studies in women with either natural or surgical menopause aged 18-70 years with > 7
moderate-to-severe hot flushes per day for at least 30 days prior to enrollment. These
trials were conducted entirely in the US.

Studies 58 and 59 had treatment weeks counted from the end of the first week (titration
week after randomization), and Study 64 had treatment weeks counted immediately after
randomization (including the titration week).

3.2.1  Study Schedule and Conduct

The Schedule of Events is displayed in Appendix 3. After a screening period of up to
four weeks, subjects in these studies were treated with gabapentin 1800 mg, gabapentin
1200 mg (Studies 58 and 59 only) or placebo during a double-blind period of at least 12
weeks for the primary efficacy evaluation. Subjects received therapy for up to six
months in Studies 58 and 64. All studies used a titration regimen (see Table 2 and Table
3) during the first week on-treatment, although the regimen differed somewhat in Study
64. In Studies 58 and 59, the titration week was not counted as part of the treatment
period (i.e., the efficacy evaluations at Weeks 4 and 12 were actually conducted at Weeks
5 and 13 after initial dosing), while Study 64 evaluated subjects at Weeks 4 and 12 after
the initial dosing, including the week of titration as on-treatment.

Following completion of the baseline period, subjects who were compliant with diary
entry and dosing and who continued to meet hot flush eligibility criteria (i.e., having
more than 7 moderate to severe hot flushes per day or > 50 moderate to severe hot flushes
per week) were randomized into the double-blind treatment period. In Studies 58 and 59,
randomization was in a 1:1:1 ratio to gabapentin 1200 mg, gabapentin 1800 mg or
placebo. In Study 64, randomization was in a 1:1 ratio to gabapentin 1800 mg or placebo.
Gabapentin 1800 mg was dosed orally as one 600 mg tablet with the morning meal, and
two 600 mg tablets with the evening meal. The total treatment duration was 25 weeks in
Study 58, 13 weeks in Study 59, and 24 weeks in Study 64.
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Table 2 Titration Schedule in Studies 58 and 59

Study Day 1200 mg 1800 mg Placebo
(1200 mg PM) | (600 mg AM and 1200 mg
PM)
No Adverse Day 1,2 none/600 mg none/600 mg none/0 mg
Event Day 3,4,5 | none/1200 mg none/1200 mg none/0 mg
Day 6, 7 0 mg/1200 mg 600 mg/1200 mg 0 mg/0 mg
With Adverse Day 1, 2,3 | none/600 mg none/600 mg none/0 mg
Event Day 4,5, 6, | none/1200 mg none/1200 mg none/0 mg
7
Source: CSRs for Studies 58 and 59, Text Tables 9-1 and 9-2
Table 3 Titration Schedule in Study 64
Study Day 1800 mg Placebo
(600 mg AM and 1200 mg PM)
No Adverse Day1, 2,3 none/600 mg none/0 mg
Event Day 4, 5, 6 none/1200 mg none/0 mg
Day 7 600 mg/1200 mg 0 mg/0 mg
With Adverse Day1,2,3,4,56 none/600 mg none/0 mg
Event Day 7, 8,9, 10, 11, 12 | none/1200 mg none/0 mg
Day 13 600 mg/1200 mg 0 mg/0 mg

Source: CSRs for Studies 58 and 59, Text Tables 9-1 and 9-2 in the clinical study report

Daily Diaries

The phase 2 study and both phase 3 studies used an electronic diary, a handheld
electronic device that was used throughout the study to allow subjects to record the
occurrence and severity of each hot flush event in real time for daily entry of hot flush
data. Subjects also had the opportunity to add any unrecorded events each morning to
capture events that may have happened during the night when she might not have
recorded the event in real time. This electronic diary was the only source document for
the four co-primary endpoints. The diary was available to the subject throughout the day
or night. To minimize recall, subjects were encouraged to enter hot flush data as soon as
they experienced a hot flush, or at least once daily. Subjects were also provided with
definitions of mild, moderate, and severe hot flushes, which conformed to those specified
in the VMS Guidance.
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3.2.2  Eligibility Criteria

Table 4 Inclusion Criteria for Studies 58, 59, and 64

Inclusion Criteria

1

Postmenopausal women 18 to 70 years old who had experienced 7 or more moderate to severe
hot flushes per day (or 250 per week) accompanied by sweating during the previous 30 days or
longer.

Subject had amenorrhea for at least 12 months; amenorrhea for 6 — 12 months with serum FSH
levels >40 mIU/L; or were 26 weeks post-surgical bilateral oophorectomy with or without
hysterectomy.

Subject was willing to undergo minimum washout periods as follows: vaginal hormonal product
(rings, gels, creams) 21 week; topical progesterone cream 21 week; transdermal estrogen or
estrogen/progestin combination 24 weeks; oral estrogen or estrogen/progestin combination 28
weeks; intrauterine progestin therapy =28 weeks; progestin implants 23 months; estrogen injectable
drug therapy 23 months; 81-0064 only: black cohosh, primrose oil, and other homeopathic
remedies 21 week.

Subject must be able to enter simple commands and complete questionnaires on the frequency
and severity score of their hot flushes using an electronic diary.

Subject had a daily average of at least 7 moderate to severe hot flushes and have completed at
least 4 days (6 days for 81-0064) of diary entries during the baseline week(s) to be randomized to
treatment.

Subjects treated with any antidepressant therapy (including the herbal supplement St. John'’s
Wort) should have had no changes in their drug dosages during the previous month.

Subjects must have been able to function independently in all activities of daily life and be
capable of reliable documentation.

8

Subjects must have signed the informed consent form.

FDA Comments:

Inclusion criteria were the strictest for Study 64. These women had to have moderate
to severe hot flushes with a frequency of at least 7/day or 50/week for two
consecutive weeks immediately before randomization, compared to one week in the
other two studies.

The inclusion criteria did not limit inclusion of women based on BMI, which is
appropriate.

Table 5 Exclusion Criteria for Studies 058, 59, and 64

Exclusion Criteria

1 Subjects treated with gonadotropin releasing hormone agonists (e.g. leuprolide, goserelin); anti-
estrogens (e.g. tamoxifen, toremifene, fulvestrant); or aromatase inhibitors (e.g. anastrozole,
letrozole, exemestane) within 2 months prior to study start.

2 Subjects treated with estrogen pellets therapy within 6 months prior to study start (81-0058
and 81-0059 only).

3 Subjects treated with progestin injectable drug therapy within 6 months prior to study start (81-0058
and 81-0059 only).

4 Subjects who experienced only nighttime hot flushes or worked regular night shifts.

5 Subjects currently treated with gabapentin for other indications (including for vasomotor
symptoms in 81-0064) were excluded. If a subject was using gabapentin for treatment of hot
flushes, she could be screened after a 7-day washout if her hot flushes return (81-0058 and 81-
0059 only).

6 Subjects who previously experienced dose-limiting adverse effects that prevented titration of
gabapentin to an effective dosage.

7 Subjects with hypersensitivity to gabapentin (or pregabalin, 81-0064 only).

8 Subjects who were immunocompromised.
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9 Subjects who had malignancy within the past 2 years other than basal cell carcinoma.

10 | Subjects who had undergone gastric reduction surgery.

11 | Subjects with severe chronic diarrhea, chronic constipation, uncontrolled irritable bowel
syndrome (IBS), uncontrolled inflammatory bowel disease (IBD), or unexplained weight loss.

12 | Subjects with any abnormal chemistry or hematology results that were deemed by the
investigator to be clinically significant.

13 | Subjects with an estimated/calculated GFR < 60 mL/min using the Cockcroft-Gault equation or the
Modification of Diet in Renal Disease (MDRD) calculator.

14 | Subjects who had a history of substance abuse within the past year.

15 | Subjects currently taking morphine (81-0058 and 81-0059 only).

16 | Subjects currently taking morphine or other opiates on a chronic basis (81-0064 only).

17 | Subjects with a history of chronic hepatitis B or C, hepatitis within the past 3 months, or HIV infection

18 | Subjects who had any other serious medical condition that, in the opinion of the Investigator would
jeopardize the safety of the subject or affect the validity of the study results.

19 | Continuing use of any concomitant medication excluded by Inclusion Criterion 3.

20 | Subjects who had participated in a clinical trial of an investigational drug or device within 30
days of the screening visit.

21 | Subjects with suicidal ideation at initial completion of the Columbia-Suicide Severity Rating Scale (C-
SSRS).(81-0064 only)

Source: CSR for Study 58, Section 9.3; Study 59, Section 9.3; Study 64, Section 9.3.

EDA Comment

It is noteworthy that the exclusion criteria excluded women with malignancy within the
past two years. This may have excluded a significant portion of the potential target
population for a nonhormonal VMS therapy.

3.3 Efficacy Assessments
3.3.1  Analysis Populations

The primary statistical analyses were conducted on the Intent to Treat (ITT) population
(efficacy) and Safety population (safety), which were pre-defined by the Applicant as

ITT population (this was the primary efficacy population): all randomized subjects
who received at least one dose of study drug and had at least one post-
randomization efficacy measure observed.

Safety population: all randomized subjects who received at least one dose of their
randomized treatment

The distribution of subjects in the various populations in the three phase 3 studies is
displayed in Table 6.
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Table 6 Summary of Analysis Populations, Phase 3 Studies

Analysis Population

Gabapentin (Daily Dose) Placebo Total
1200 mg/day 1800 mg/day
Study 58
All randomized subjects 178 182 181 541
ITT population 174 (97.8%) 181 (99.5%) 177 (97.8%) 532 (98.3%)
Week 24 Completers 105 (59.0%) 119 (65.4%) 129 (71.3%) 353 (65.2%)
Study 59
All randomized subjects 192 190 183 565

ITT population

186 (96.9%)

190 (100.0%)

183 (100.0%)

559 (98.9%)

Study 64
All randomized subjects N/A 302 298 600
ITT population N/A 299 (99.0%) 294 (98.7%) 593 (98.8%)
Week 24 Completers N/A 185 (61.3%) 177 (59.4%) 362 (60.3%)

ITT: intent-to-treat; N/A: not applicable
Week 24 Completers: subjects who completed 24 weeks of dosing in Studies 58

and 64.

Source: CSRs for Study 58,Table 14.1.3; Study 59, Table 14.1.3; Study 64, Table

14.1.3.
FDA Comments

e The Applicant’s ITT population was a modified ITT population, which was
acceptable for the primary efficacy population.

e The number of subjects in the ITT population was very similar to the planned
number to be enrolled.

3.3.2
Primary Endpoint

In all three studies, the co-primary efficacy variables were:

Efficacy Endpoints and Analyses

e Mean change from baseline in average daily frequency of moderate to severe VMS at

Week 4

e Mean change from baseline in average daily frequency of moderate to severe VMS at

Week 12

e Mean change from baseline in average daily severity scores of moderate to severe

VMS at Week 4

e Mean change from baseline in average daily severity scores of moderate to severe

VMS at Week 12

The average daily frequency was defined as the average number of moderate or severe

hot flushes self-reported daily during each treatment week, and the average daily severity
score was defined as the average score of all moderate or severe hot flushes self-reported
daily over reported days during each treatment week.
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The severity (scoring) of hot flushes was defined as:
e Mild (1): sensation of heat without sweating
e Moderate (2): sensation of heat with sweating, able to continue activity
e Severe (3): sensation of heat with sweating, causing cessation of activity

A last observation carried forward (LOCF) approach was used for imputing missing data
for average daily frequency and severity of moderate to severe hot flushes. If a subject
had any missing diary days during a given week, the average daily frequency or severity
score was calculated using available days without imputing the missing days.

Primary Analysis

Although two of the studies included two doses of gabapentin, the Applicant is seeking
approval only for the 1800 mg dose, so the efficacy analyses described here are restricted
to comparisons between the gabapentin 1800 mg arm and the placebo arm. The
difference in treatment was compared at a two-sided alpha of 0.025 in Studies 58 and 59,
and at a two-sided alpha of 0.05 in Study 64. The Applicant’s protocol-specified
statistical analysis methods were an ANCOVA model in Studies 58 and 59, and the non-
parametric van Elteren test in Study 64 based on the ITT population. The ANCOVA
model included baseline value as a covariate and fixed effects of treatment and center.
The van Elteren (stratified Wilcoxon) test was stratified by study center.

As per protocol, efficacy needed to be demonstrated with respect to all four co-primary
endpoints described above.

Secondary Endpoints

The Applicant pre-specified three subgroup analyses of women dichotomized on the
basis of age

(< 652VS. > 65 years), race (Caucasian vs. non-Caucasian) and BMI (< 30 kg/m? vs. > 30
kg/m?).

Supportive Analyses

Clinical Meaningfulness of the Change in VMS frequency

As lower estrogen dose hormonal products for VMS and nonhormonal treatments have
been evaluated, the FDA has observed that the magnitude of the treatment effect on VMS
frequency is often less than that observed for “standard” dose hormonal therapies. In
order to ensure that such treatment effects are still of clinical benefit to women, the FDA
has requested that an analysis of the “clinical meaningfulness” of the change in VMS
frequency be conducted for those products that do not demonstrate a placebo-adjusted
reduction in VMS frequency from baseline of at least two moderate to severe hot flushes
per day.

Because the placebo-adjusted reduction in VMS frequency in Studies 58 and 59 was
observed to be less than two hot flushes/day, the Applicant pre-specified an analysis to
evaluate the clinically meaningfulness of the change in VMS frequency in Study 64,
using a discriminant analysis:

a). Three logistic regression models were applied, with the dependent variable being
the Patient Global Impression Change (PGIC) category (improved vs. not
improved) and the regressor variable being the Week 12 LOCF change (for the
first model), Week 12 observed change (for the second model), and Week 24
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observed change (for the third model) from baseline in frequency of moderate to
severe hot flushes. In these models, all subjects were included, regardless of
treatment group, and “improved” was considered the successful outcome.

b). The regressor value resulting in a fitted value of O (i.e., logit of 0.5) served as the
cutoff value.

c). Subjects whose reduction from baseline in VMS frequency was better than the
cutoff value (i.e., a greater reduction) were classified as responders, while those
with VMS reductions less than or equal to the cutoff value were classified as non-
responders.

d). Comparisons on responder rates between the gabapentin 1800 mg and placebo
treatment groups were performed using Fisher’s exact test at the two-sided, 0.05
level, separately for Week 12 and Week 24.

FDA Comment

The Applicant’s discriminant analysis was considered a supportive analysis to support the
primary efficacy findings. The study was not powered to conduct a statistical evaluation
of the responder rate. In addition, the responder analysis was not controlled for type 1
error.

Persistence of Benefit in VMS Frequency

Persistence of benefit was assessed in Studies 58 and 64 by evaluating the change from
baseline in VMS frequency at Week 24 and statistically comparing the treatment effects
between gabapentin and placebo arms.

EDA Comment

FDA had agreed on the Week 24 endpoints as secondary efficacy endpoints. Tests on
secondary endpoints were not controlled for type lerror.

Post Hoc Subgroup Analyses

The FDA also assessed efficacy in subjects dichotomized by age at menopause (< 45 vs.
> 45 years) as a surrogate for menopausal status (surgical vs. natural), which could not be
derived from the dataset. Subgroup effects were evaluated by investigating the
treatment-by-subgroup interaction at a two-sided alpha level of 0.05 in an ANCOVA
model. If there was no statistically significant treatment-by-subgroup interaction effect,
no further subgroup analyses were conducted.

4. Efficacy Results
4.1 Enrollment and Disposition

A total of 2,919 subjects were evaluated. Of these, 1,213 resulted in screen failures. The
most common reason for screen failure was insufficient number of hot flushes. A total of
1,706 subjects were randomized in the phase 3 studies; 370 were randomized to receive
gabapentin 1200 mg/day, 674 to receive 1800 mg/day, and 662 to receive placebo.

A total of 1,684 subjects were included in the ITT population (532, 559, and 593 in
Studies 58, 59, and 64, respectively). A total of 715 subjects were included in the Week
24 primary efficacy population (353 in Study 58 and 362 in Study 64).

Subject disposition in the three phase 3 studies is shown in Table 7. In the integrated
dataset, approximately 70% of subjects completed study medication across all treatment
groups. Most subjects who withdrew from treatment in the gabapentin 1800 mg

21



NDA 022506

Gabapentin tablets for VMS

treatment group did so due to adverse events (AEs, 13.3%) or withdrew consent (4.9%).
A similar pattern was observed for the gabapentin 1200 mg treatment group, where
12.2% withdrew due to AEs and 5.3% withdrew consent. In the placebo treatment group,
the most common reasons for withdrawal were lack of efficacy (7.8%) and withdrawn

consent (7.5%).

Table 7 Disposition of Subjects: Studies 58, 59 and 64

Study 58 Study 59 Study 64

Reason for Gabapentin Gabapentin _
Discontinuation, (Daily Dose) (Daily Dose) Gabapentin
n (%) 1200 | 1800 |Placebo [ 1200 | 1800 | Placebo | 1890 | pjaceno

mg/day | mg/day mg/day | mg/day mg/day

N=178 N=182 N=181 N=192 N=190 N=183 N=302 N=298
Any 60 49 37 32 38 36 94 104
discontinuation (33.7) (26.9) (20.4) (16.7) (20.0) (19.7) (31.2) (34.9)
Adverse event 28 20 7 15 21 8 48 35

(15.7) (11.0) (3.9) (7.8) (11.1) (4.4) (15.9) (11.7)
Lack of efficacy 8 (4.5) 4(2.2) 9 (5.0) 1(0.5) 0 14 (7.7) 12 (4.0) 15 (5.0)
Protocol 2(1.1) 1(0.5) 1(0.6) 2 (1.0 1(0.5) 1(0.5) 7(2.3) 13 (4.4)
violation
Lost to follow-up | 3(1.7) 0 1(0.6) 2 (1.0 3(1.6) 3(1.6) 10 (3.3) 6 (2.0)
Death 0 0 0 0 1(0.5) 0 0 1(0.3)
Withdrawal of 12 (6.7) | 12(6.6) | 12(6.6) | 7(3.6) 7(3.7) 8 (4.4) 13 (4.3) 28 (9.4)
consent
Other reason 5(2.8) | 10(5.5) | 5(2.8) 4(2.1) 4(2.1) 2(1.1) 5(1.7) 6 (2.0)
Missing 2(1.1) 2(1.1) 2(1.1) 1(0.5) 1(0.5) 0 0 0

Source: CSRs for Study 58, Table 14.1.4; Study 59, Table 14.1.4; Study 64, Table 14.1.4

FDA Comments

e Trends in discontinuations varied somewhat across studies. In Study 58, the two
gabapentin arms had higher rates of overall discontinuations than the placebo arm,
while this trend was reversed in the other two studies.

e Discontinuations due to AEs were higher in gabapentin arms than placebo in all three
studies; however, there was no clear dose-response trend across the two gabapentin

doses.

e A higher proportion of subjects in Study 64 discontinued early because of protocol
violations (3.4% of the overall Safety Population) than reported in the other studies
(<0.8% of subjects). A higher proportion of subjects Lost to Follow-up was noted in

Study 64 also.
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4.2

Demographic and Baseline Characteristics

Subjects had a mean age of approximately 53.4 years, were mostly white (67%), and had
a mean BMI of 29 kg/m?in the pooled population of the three trials. The demographic
characteristics were similar across all individual studies. Therefore, data from the
integrated dataset are presented in Table 8.

Table 8 Demographics and Baseline Characteristics (ITT Population, Pooled Phase 3 Data)

Gabapentin Gabapentin
1800 mg 1200 mg Placebo Total
(n=670) (n=360) (n=653) (n=1683)

Age (years)

Mean (SD) 53.6 (6.2) 53.0 (6.2) 53.4 (6.2) 53.4 (6.2)

Median 53 53 53 53

Min, max 24,70 32,70 25,70 24,70
Age, n (%)

<45 36 (5.4) 27 (7.5) 38 (5.8) 101 (6%)

>45t0 <65 609 (90.8) 322 (89.4) 598 (91.6) 1613 (90.8)

265 33 (4.9) 15 (4.2) 25 (3.8) 73 (4.3)
Race, n (%)

Caucasian 475 (70.9) 239 (66.4) 424 (64.9) 1138 (67.6)

Black 155 (23.1) 96 (26.7) 185 (28.3) 436 (25.9)

Asian 2(0.3) 1(0.3) 4 (0.6) 7(0.4)

Hispanic 28 (4.2) 21 (5.8) 32 (4.9) 81 (4.8)

Other 10 (1.5) 3(0.8) 9(1.4) 22 (1.3)

BMI (kg/m?), n (%)
<30 420 (62.7) 227 (63.1) 403 (61.7) 1050 (62.4)
230 249 (37.2) 133 (36.9) 251 (38.4) 633 (37.6)

BMI=Body mass index; SD=Standard

Source: Applicant’s ISS, Table 10, p 32

The age at menopause was balanced across treatment groups in all three clinical trials, as
shown in Figure 2. Almost half (41.5%) of the women experienced their menopause

below age 45.
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Figure 2 Age at Menopause by Treatment Arm, Pooled Phase 3 Data
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FDA Comment

The age of onset of menopause is below that in the general population (average age 52
years), and suggests that many of these subjects experienced some form of iatrogenic
menopause, either due to oophorectomy, chemotherapy or premature ovarian failure.

4.3 Efficacy Findings
4.3.1  Statistical Issues in Efficacy Analysis

As per protocol, to support this indication, efficacy needed to be demonstrated with
respect to all four co-primary endpoints. In addition, the Applicant agreed to conduct a
secondary supportive analysis on the clinically meaningfulness of the reduction in VMS
frequency in Study 64 if the placebo-corrected change from baseline in the daily hot
flushes was < 2, and to demonstrate the persistence of benefit in VMS frequency at Week
24 in at least one study.

The Applicant’s pre-specified ANCOVA analyses of Studies 58 and 59 are appropriate
only if the data are normally distributed. When the data were analyzed, the Applicant
concluded that the normality assumption was not met for either study; however, the
Statistical Analysis Plans for the two studies failed to specify an alternative analysis to be
done in such a situation.

After recognizing the skewed distribution of data in these two completed studies, the
Applicant pre-specified a non-parametric analysis (which does not require normally
distributed data) during the design of Study 64. At the FDA’s request, the Applicant also
conducted an ANCOVA analysis as a sensitivity analysis in this study.
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The evaluations of clinical meaningfulness of the change in VMS frequency and of
persistence of benefit in VMS frequency at Week 24 were to be conducted only if
efficacy were demonstrated on the four co-primary efficacy endpoints.

4.3.2 Primary Efficacy Endpoint and Analysis

Results of the Applicant’s analyses for Studies 58, 59 and 64 are summarized in Table 9.
According to the Applicant’s pre-specified analyses for each study, none of the studies
met all four co-primary efficacy endpoints. Studies 58 and 59 were required to obtain a
p-value < 0.025 to achieve statistical significance for each co-primary endpoint because
two gabapentin doses were evaluated in each study.

Study 58 failed on the reduction in VMS frequency and severity at Week 12. Study 59
and Study 64 both failed on the reduction in VMS frequency at Week 12.

Across the three studies, the treatment differences in the reduction from baseline in VMS
frequency at Week 4 were similar (-1.5 to -1.6 hot flushes per day). The effect waned in
all three studies at Week 12, but particularly in Studies 58 and 64, in which the treatment
difference dropped to -0.5 to -0.6 hot flushes/day. The treatment differences in the
reduction from baseline in VMS severity varied considerably across studies, but were
statistically significant in favor of gabapentin at both Weeks 4 and 12 in all three studies.
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Table 9 Mean Changes in Daily Frequency and Severity of Moderate to Severe Hot Flushes
at Weeks 4 and 12 (LOCF, ITT Population)

Frequency Severity
Gaba Placebo *Treatment Gaba Placebo *Treatment
Study 1800 Difference 1800 Difference
mg mg
Study 58:
N 181 177 181 177
Baseline (Mean) 111 11.3 2.48 2.49
Change from baseline
Week 4
LS Mean -7.3 -6.0 -15 -0.61 -0.29 -0.32
p-value <0.001* <0.001*
Week 12
LS Mean -7.4 -6.9 -0.5 -0.74 -0.55 -0.20
p-value 0.20 0.047
Study 59:
N 190 183 190 183
Baseline (Mean) 11.2 11.2 2.51 2.46
Change from baseline
Week 4
LS Mean -6.9 -5.4 -1.5 -0.65 -0.37 -0.28
p-value 0.004* <0.001*
Week 12
LS Mean -7.3 -6.2 -11 -0.83 -0.54 -0.29
p-value 0.028 0.003*
Study 64:
N 299 294 299 294
Baseline (Mean) 11.8 12.0 2.55 2.54
Change from baseline
Week 4
Median -6.4 -4.9 -1.6 -0.18 -0.05 -0.13
p-value <0.001* <0.001*
Week 12
Median -7.1 -6.6 -0.6 -0.32 -0.14 -0.18
p-value 0.1 <0.001*

Bold = p-values below the requisite level for statistical significance

LS =least squares

**Statistical significant at two-sided alpha of 0.025 for the first 2 studies and 0.05 for the
last study

Note: p-values for Studies 58 and 59 are based on LS means

Source: FDA Statistical Reviewer’s Analysis

FDA sensitivity analyses evaluated the impact of missing data using both mixed model
repeated measure (MMRM) analysis and ANCOVA model with LOCF. The missing data
did not affect the efficacy conclusions based on either LOCF imputation or MMRM
analysis. Treatment differences based on LOCF values were similar to those using
observed values, indicating that the impact of missing data was similar in both treatment
arms.
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4.3.3 Clinical Meaningfulness of Change in VMS Frequency

Because Study 64 failed to meet the co-primary efficacy endpoint of frequency reduction
at Week 12, the planned assessment of the clinical meaningfulness of the change in VMS
frequency is not warranted.

4.3.4  Persistence of Benefit in VMS Frequency

Because Studies 58 and 64 failed to meet the co-primary efficacy endpoint of frequency
reduction at Week 12, the planned assessments of the persistence of benefit in VMS
frequency at Week 24 are not warranted.

4.3.5 Post Hoc Efficacy Subgroup Analyses Results

Subgroups based on age, race, BMI and age at menopause (as a surrogate for menopausal
etiology) were evaluated by the FDA statistical reviewer; these are routine exploratory
analyses. A treatment-by-subgroup interaction was noted only for race in Study 64, but
due to the small number of non-Caucasian subjects no further analyses were conducted.

4.4 Overall Summary of Efficacy
Per the FDA analysis, data from the three phase 3 studies showed that:

1. Study 58 demonstrated a statistically significant reduction in VMS frequency at
Week 4 but not at Week 12. Therefore, no further evaluation of whether the
change in VMS frequency persisted at Week 24 was warranted.

2. Study 59 demonstrated a statistically significant reduction in VMS frequency at
Week 4 but not at Week 12 when adjusted for multiple dose comparisons. The
Applicant did not specify an evaluation either of clinical meaningfulness or of
persistence of benefit in this study.

3. Study 64 demonstrated a statistically significant reduction in VMS frequency at
Week 4 but not at Week 12. Therefore, no further evaluation of whether the
change in VMS frequency was clinically meaningful or whether the benefit in
VMS frequency reduction persisted at Week 24 was warranted.

4. Study 58 demonstrated a statistically significant reduction in VMS severity at
Week 4, but not at Week 12 when adjusted for multiple dose comparisons.
Studies 59 and 64 demonstrated statistically significant reductions in VMS
severity at Weeks 4 and 12.

5. Safety Finding from Gabapentin Clinical Trials
5.1 Overview of the Safety Database for Gabapentin

In addition to postmarketing safety information on the approved Gralise product, the
gabapentin safety database includes data pooled from the three phase 3 studies; data from
the other phase 1 and 2 studies had design differences that precluded pooling. The
Applicant defined treatment-emergent AEs (TEAES) as any AE occurring from
randomization through three days after End of Treatment. A total of 1,686 subjects were
treated in the gabapentin phase 3 studies, of which 671 subjects received gabapentin 1800
mg, 360 received gabapentin 1200 mg and 655 received placebo. Of these, 270 subjects
in the gabapentin 1800 mg group and 280 in the placebo group completed 24 weeks of
treatment. The safety analysis set was defined as all randomized subjects in phase 3
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studies who took at least one dose of study drug. The number of subjects and duration of
exposure for the safety database is shown in Table 10.

Table 10 Drug Exposure by Duration, Pooled Phase 3 Data

Gabapentin 1800 mg Gabapentin 1200 Placebo
Category N=671 mg N=655
n (%) N=360 n (%)
n (%)

> 1 day to < 4 weeks 64 (9.5) 33(9.2) 53 (8.1)
= 4 weeks to < 12 weeks 66 (9.8) 34 (9.4) 78 (11.9)
> 12 weeks to < 24 weeks 256 (38.2) 175 (48.6) 233 (35.6)
2 24 weeks 270 (40.2) 113 (31.4) 280 (42.7)

Source: Modified from Applicant’s ISS, Table 1.5, p 23

EFDA Comments
e At the Pre-NDA Meeting of April 10, 2012, the FDA stated that pooling the safety
data from the three phase 3 trials was acceptable.

e Safety data from the phase 2 study (Study 56) was not integrated into the dataset
due to differences in the doses studied and duration of treatment.

5.2 Deaths

Two subjects died during the phase 3 program, one on gabapentin 1800 mg in Study 59
and one on placebo in Study 64. The placebo subject died of a hemorrhagic stroke. The
gabapentin subject narrative is described here briefly:

e A 49-year-old female randomized to the gabapentin 1800 mg treatment group in
Study 59 died due to accidental fentanyl overdose on Study Day 43. The subject had
a history of overactive bladder, cervical spine fusion, pins, rods and plates in her
right foot, and insomnia. Concomitant medication included trazodone. About a
month after her first dose of gabapentin, the subject was found by her family
deceased at home reportedly with one fentanyl patch on her body (more recent
information indicates she was wearing four patches). The subject’s last visit was
one week before her death, and it was determined that her last dose of study drug
was the day prior to her death. In the autopsy report, a detailed toxicology screen
showed detectable levels of methadone and hydrocodone in addition to fentanyl,
bupropion, and citalopram. In addition, it was noted that the subject had a history of
schizophrenia and bipolar disorder (not disclosed to the study), and that the
attending physician indicated that the fentanyl patches had not been prescribed to
the subject.

EDA Comment
The possibility of suicide cannot be ruled out based on the information provided.

5.3 Non-fatal Serious Adverse Events

Serious adverse events (SAEs) were reported in 12 gabapentin 1800 mg subjects (1.8%),
four subjects (1.1%) in the gabapentin 1200 mg group and 13 subjects (2.0%) in the
placebo group in the pooled safety database. Including all treatment arms, the highest
rate of SAEs (2.3%) was observed in Study 58, with overall rates of 1.1% and 1.8% in
Studies 59 and 64, respectively.
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The most common SAEs reported in the gabapentin group were malignancies (five
subjects) and overdoses (two subjects). SAEs that occurred in any treatment arm are

listed in Table 11. Malignancies are discussed further in Section 5.5.

Table 11 SAEs, Phase 3 Studies

Age Adverse Event AE Start Action taken
Treatment | Race Week
Study 58
1 | Gaba 1200 | 45 Breast cancer 21 Dose not changed
Caucasian
2 | Gaba 1800 | 50 Urinary tract infection 20 Dose not changed
Caucasian
3 | Gaba 1800 | 54 Nerve compression 19 Drug interrupted
Caucasian
4 | Gaba 1800 | 50 Lung neoplasm malignant 15 Drug withdrawn
Caucasian
5 | Gaba 1800 | 48 Rib fracture 24 Dose not changed
Caucasian
6 | Gaba 1800 | 57 Pneumothorax 4 Dose not changed
Caucasian
7 | Gaba 1200 | 52 Gastroesophageal reflux 11 Dose not changed
Caucasian | disease
10 | Gaba 1800 | 58 Breast cancer 8 Drug withdrawn
Hispanic
8 | Placebo 40 Abdominal hernia 22 Drug interrupted
Caucasian
9 | Placebo 42 Cerebrovascular disorder 20 Dose not changed
Caucasian
11 | Placebo 55 Black Chest pain 25 Dose not changed
12 | Placebo 63 Coronary artery disease 3 Drug interrupted
Caucasian
Study 59
1 | Gaba 1200 | 48 Overdose and Suicide attempt | 9 Drug withdrawn
Caucasian
2 | Gaba 1800 | 45 Chest pain 13 Dose not changed
Black
3 | Gaba 1200 | 63 Ovarian cancer 6 Drug withdrawn
Caucasian
4 | Gaba 1800 | 49 Accidental overdose 7 Drug withdrawn
Caucasian (subject died)
5 | Placebo 36 Road traffic accident 8 Drug withdrawn
Caucasian
6 | Placebo 47 Black Meniscus lesion 10 Dose not changed
Study 64
1 | Gaba 1800 | 57 Anemia 24 Drug interrupted
Caucasian
2 | Gaba 1800 | 70 Arthritis infective 26 Dose not changed
Caucasian
3 | Gaba 1800 | 55 Periorbital cellulitis 4 Drug withdrawn
Hispanic
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Age Adverse Event AE Start Action taken

Treatment | Race Week

4 | Gaba 1800 | 59 Chronic lymphocytic leukemia | 5 Drug withdrawn
Caucasian

5 | Placebo 55 Black Acute sinusitis, asthma and 2 Drug interrupted

musculoskeletal chest pain

6 | Placebo 53 Palpitations 24 Dose not changed
Caucasian

7 | Placebo 54 Hemorrhagic stroke 11 Drug withdrawn
Caucasian (subject died)

8 | Placebo 43 Black Pneumonia primary atypical 4 Dose not changed

9 | Placebo 60 Black Acute myocardial infarction 5 Drug withdrawn

10 | Placebo 48 Black Bronchitis acute 11 Dose not changed

11 | Placebo 50 Hypertension 12 Dose not changed
Caucasian

Source: Clinical reviewer’s analysis of Applicant’s ADAE dataset from ISS datasets

EDA Comments

e In addition to the death due to fentanyl overdose, an additional subject on
gabapentin 1200 mg in Study 59 was hospitalized as an apparent attempted suicide
after being found unresponsive on Study Day 53. She had a medical history that
included depression and was concomitantly taking medications including Lyrica
(pregabalin) and Cymbalta. She had taken an overdose of multiple drugs including
benzodiazepines, a tricyclic antidepressant, Seroquel and Percocet. She was
discharged to an inpatient behavioral health facility, and the site indicated that she
was not discontinued due to the SAE of attempted suicide.

¢ Two of the malignancies occurred in the gabapentin 1200 mg arm, and three in the
gabapentin 1800 mg arm; none occurred among placebo subjects. However, three
cases were diagnosed in the first two months of treatment. The remaining cases,
one case each of breast cancer and lung cancer occurred in Treatment Month 5
and 3, respectively. The short duration of gabapentin exposure in these subjects
makes an association with study drug unlikely and suggests that these cancers
were likely pre-existing. Baseline mammograms were not done in these studies.

54 Discontinuations due to Adverse Events

A total of 92 subjects (13.7%) in the gabapentin 1800 mg group, 44 subjects (12.2%) in
the gabapentin 1200 mg group and 49 subjects (7.5%) in the placebo group had AEs
leading to study drug discontinuation. Most AEs causing discontinuation were within the
Nervous System Disorder System Organ Class (SOC). Dizziness was the most
commonly occurring AE that led to discontinuation in the gabapentin treatment groups,
occurring in 2.7% of the gabapentin 1800 mg group and 2.8% of the gabapentin 1200 mg
group, compared to 0.3% of the placebo group. Somnolence led to discontinuation in
1.9% of subjects in each of the gabapentin treatment groups and in 0.6% of subjects in
the placebo treatment group. AEs that resulted in discontinuation in two or more subjects
and more frequently in gabapentin compared to placebo arms are reported in Table 12.
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Table 12 Adverse Events Leading to Study Drug Discontinuation, Pooled Phase 3 Data

Gabapentin Gabapentin Placebo
AE 1800 mg 1200 mg N=655
N=671 N=360

N % N % N %
Dizziness 18 2.7 10 2.8 2 0.3
Somnolence 13 1.9 7 1.9 4 0.6
Headache 6 0.9 0 0 3 0.5
Nausea 6 0.9 0 0 1 0.2
Sedation 3 0.4 2 0.6 0 0
Lethargy 3 0.4 1 0.3 0 0
Disorientation 3 0.4 1 0.3 0 0
Myalgia 3 0.4 0 0 0 0
Vertigo 3 0.4 2 0.6 0 0

Source: Clinical reviewer’s analysis using JMP (Applicant’s ADAE dataset-ISS)

EDA Comment
Although AEs leading to discontinuation occurred more frequently in the gabapentin
arms, there is no clear dose-response demonstrated.

The majority of discontinuations occurred within the first week (titration week). During
Week 1, more subjects in the gabapentin 1800 mg group (56, 8.3%) than in the placebo

group (14, 2.1%) reported AEs leading to discontinuation. Figure 3 shows the timing of
AE discontinuations by treatment arm. In all three trials, subjects had their dose titrated
during the first week of therapy, although the titration regimen differed slightly in Study
64.

Figure 3 Timing of AEs L